The involvement of the small GTP-binding protein Rab5a in neuronal endocytosis.
Rab5a is a small GTPase that regulates fusion of endocytic vesicles to early endosomes. We investigated whether Rab5a is involved in early endocytic traffic in both the axonal and the somatodendritic domains of polarized neurons. Using immunofluorescence, endogenous Rab5a was detected in axons and dendrites. Its localization in axons strongly overlapped that of the synaptic vesicle protein synaptophysin. Indeed, Rab5a co-immunoisolated with synaptophysin-containing vesicles, and antibodies against Rab5a labeled synaptic vesicle-like structures in nerve terminals. The functional association of Rab5a with dendritic and axonal early endosomes was assayed by electron microscopy after overexpression of wild-type and mutant Rab5a in cultured hippocampal neurons. This induced the formation of abnormal endosomes in both the somatodendritic and the axonal domains. These results show a role for Rab5a in axonal and dendritic endocytosis, and the presence of Rab5a on synaptic vesicles indicates that the axonal endosomes participate in the biogenesis of these vesicles.